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Abstract: Carotenoids are C-40 terpenoid compounds found in coloured vegetables 
and fruits, with potential health beneficial properties. Calendula officinalis and Tagetes 
patula are important sources of carotenoids with application in food and healthcare 
industry. In this study we analysed the total carotenoid content in dried and fresh 
vegetal products from nine varieties of Calendula officinalis and seven varieties of 
Tagetes patula, by spectrophotometric methods. We observed high variations in 
carotenoid concentrations in analysed Romanian varieties: Calendulae flos contains 
0.99-1.32 mg carotenoids/g dried flowers and Tagetes flos contains 0.52-3.72 mg /g. 
The variations can be due to differences in culture conditions and aspect of vegetal 
products. The high concentrations of carotenoids found in some varieties allow the 
selection of a good genetic material which is suitable for cultivation as natural sources 
of carotenoids. 
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Introduction 
Calendula officinalis L. (Asteraceae) is a cultivated perennial plant with 
yellow-orange flowers, native to Mediterranean region and Western Asia and 
cultivated in Europe as medicinal and ornamental plant. The flowers are rich in 
active compounds: saponins, carotenoids, flavonoids, polysaccharides, vitamin 
C, tannin, proteins (Oniga, 2007). Calendulae flos are used in traditional 
medicine for anti-inflammatory, choleretic-cholagogue, wound healing, 
antimicrobial, emollient effects, to treat gastrointestinal and hepatobiliary 
diseases, and in topical application for skin disorders, superficial burns, minor 
wounds, or as analgesic in mouth or pharyngeal diseases (Fonseca et al., 2010; 
Fronza et al., 2009). 
Tagetes patula L. (Asteraceae) is an annual plant native to Mexico and 
cultivated in several countries for ornamental and medicinal purposes. The 
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flowers contain especially carotenoids and essential oils and are used for 
antioxidant, antibacterial and antifungal properties, as a spice and to colour 
human foods (Li et al., 2007; Breithaupt et al., 2002; Dutta et al., 2007). 
Carotenoids are pigments found in vegetal tissues coloured in yellow, 
orange, and red. They are important for human health and are used as source of 
vitamin A, with role in growing and seeing processes, as well as for the 
antioxidant effect (Oniga, 2007).  
Lutein is a xanthophyll widespread in foods and vegetables. The richest 
source is represented by the flowers of T. patula, where it is found as lutein 
saturated fatty acid diesters, with heleniene (lutein dipalmitate) as the major 
compound. It protects the eye against the development of the two common 
diseases of aging, such as cataract and macular degeneration. Because the 
dietary lutein concentration is lower compared to the actual requirements of 
human body to reduce macular degeneration, the supplementation with lutein 
should be taken into consideration (Oniga, 2007; Tsao, 2004). 
In order to evaluate the best genetic material for cultivation as natural 
source of carotenoids, we performed a comparative analysis of the total 
carotenoid content in flowers of different varieties of Calendula officinalis L. 
and Tagetes patula L. (Asteraceae). 
 
Materials and methods 
 The dried and fresh flowers of nine varieties of Calendula officinalis 
and seven varieties of Tagetes patula cultivated in Romania were analysed.  
 The vegetal material was represented by the inflorescences 
harvested from nine Calendula officinalis varieties and seven varieties of T. 
patula, cultivated in Jucu experimental field (Cluj district). The voucher 
specimens of the studied plants were stored in the Herbarium of the 
Pharmacognosy Department, aculty of Pharmacy, Cluj-Napoca (Voucher no. 
C1-9 and respectively T1-7). The flowers were dried at room temperature, 
with drying efficiency between 13.3 and 14.6% (Duda et al., 2008).  
 The cultivated Calendula officinalis varieties were: Someşeni 
variety (C1), Bacău variety (C2), Craiova variety (C3), Biertan variety (C4), 
Melanj Mioplant variety (C5), Cluj 1 selection variety (C6), Cluj 2 selection 
variety (C7), Novi Sad variety (C8), Timişoara variety (C9).  
 The varieties of T. patula were: Tagetes patula var. nana cultivar 
Flacăra (T1); T. patula var. nana cultivar Delia (T2); T. patula cultivar Flore 
Plenno (T3); T. patula var. nana, line GTN-78 (T4); T. patula Honeycomb 
(T5); T. patula var. nana cultivar Carmen (T6); T. patula var. nana, Pitic 
Melanj (T7). 
Some variations between the cultivars were observed in aspect of 
flowers: the colour (yellow, orange or red), the dimensions and inflorescence 
type, as well as the culture conditions.  
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Spectrophotometric determinations were made using a 
spectrophotometer UV-VIS JASCO V-530. 
The quantitative analysis of carotenoids was performed using the 
method described by Oniga et al. (2004), and the results were expressed in β-
carotene (mg/g dried weight). The carotenoids were extracted in hexane, at 
room temperature. The content in total carotenoids was calculated using the 
formula: 
mg carotenoids / g = A x V x 10 / (A1cm1% x G) 
where: A = the absorbance of solution at 450 nm, V = the volume (=50 mL), 
A1cm1% = the specific absorbance of β-carotene in hexane at λ=450 nm (= 
2500), G = the mass of vegetal product (g). 
 
Results and discussion 
 
The aim of our study was to investigate the carotenoid content in 
several Calendula officinalis and Tagetes patula flowers, in order to develop 
new varieties with high content in bioactive compounds with medicinal 
applications.   
The total carotenoid content determined in all samples of Calendulae 
flos (expressed in mg β-carotene/g) is presented in table 1, and the total 
carotenoid content from the samples of Tagetes flos (expressed in mg β-
carotene/g) is presented in table 2.   
The highest carotenoid content in dried Calendula officinalis flowers 
was found in the sample C7 (Cluj 2 selection variety). This variety was also 
interesting because of the inflorescence aspect: the intense orange colour of the 
flowers, the high number of ligulated flowers and the dimensions of 
inflorescences (5.5-6 cm diameter). Because of these advantages, the vegetal 
product represents a good raw material with important potential for applications 
in pharmaceutical industry. 
 
Table 1 
Concentration of carotenoids in Calendulae flos (mg /g) 
Sample 
Carotenoids 
(mg β-carotene/g) 
(dried material)
Carotenoids 
 (mg β-carotene/g) 
(fresh material) 
C1. Someşeni variety 1.29 ± 0.02 0.16± 0.02 
C2. Bacău variety 1.08 ± 0.01 0.14± 0.01 
C3. Craiova variety 1.31 ± 0.06 0.17± 0.02 
C4. Biertan variety 1.30 ± 0.05 0.16± 0.03 
C5. Melanj Mioplant variety 1.18 ± 0.03 0.07± 0.01 
C6. Cluj 1 selection variety 1.04 ± 0.04 0.13± 0.02 
C7. Cluj 2 selection variety 1.32 ± 0.06 0.17± 0.03 
C8. Novi Sad variety 0.99 ± 0.01 0.12± 0.02 
C9. Timişoara variety 1.01 ± 0.05 0.12± 0.02 
Note: The results represent the average of three determinations 
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Table 2 
Concentration of carotenoids in Tagetes flos (mg /g) 
Sample T. patula 
Carotenoids (mg β-
carotene /g) 
(dried samples)
Carotenoids 
 (mg β-carotene/g) 
(fresh samples) 
T1. T.p. var. nana cultivar Flacăra 0.52 ± 0.01 0.05 ± 0.01 
T2. T. p. var. nana cultivar Delia 3.78 ± 0.09 0.55 ± 0.09 
T3. T. p. cultivar Flore Plenno 1.90 ± 0.04 0.31 ± 0.07 
T4.T. p. var. nana, line GTN-78 2.71 ± 0.07 0.26 ± 0.07 
T5. T. p. Honeycomb 2.01 ± 0.08 0.34 ± 0.08 
T6. T. p. var. nana cultivar Carmen 2.61 ± 0.05 0.26 ± 0.06 
T7. T. p. var. nana, Pitic Melanj 1.83 ± 0.05 0.19 ± 0.03 
Note: The results represent the average of three determinations 
 
 A lower content in carotenoids was found in samples C2, C6, C8 and 
C9 (0.99-1.08mg/1g), and this could be correlated with the aspect of 
inflorescences (the colour is variable, from white to yellow orange, and the 
dimensions are smaller). 
 Because all samples of cultivated Calendula officinalis varieties had 
high concentrations of active compounds, with good aspect and mass of 
inflorescences, as well as the crop production, therefore they could be used as a 
valuable raw material in phytotherapy. The best variety was found to be the 
sample C7 (Cluj 2 selection variety), so it represents the best recommendation 
for cultivation and capitalization for therapeutic purposes. 
 Considering the dried flowers of Tagetes patula, the T2 variety of T. 
patula (var. nana cultivar Delia with 3.78 mg β-carotene/g) is the richest in 
carotenoids. The carotenoid content in other species was smaller (between 
0.52- 2.71 mg β-carotene/g). 
 The Romanian cultivated varieties of Tagetes patula contain high 
amounts of carotenoids, which depends of the aspect of plants and the culture 
conditions. The obtained results showed that the richest in carotenoids are the 
dark orange inflorescences, which recommends them to be cultivated for 
medicinal use.   
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Conclusions 
 
 We analysed the carotenoids from several varieties of Calendula officinalis 
and Tagetes patula cultivated in Cluj, in order to select the best genetic 
material for cultivation. 
 The highest yield of bioactive compounds was found in Cluj 2 selection 
variety of Calendula officinalis, and var. nana cultivar Delia of Tagetes 
patula. For these samples, there were also observed morphological 
advantages (the high number of ligulate flowers and the dimensions of 
inflorescences), which recommends them as suitable for cultivation.   
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